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engineers and production workers in the existing work force. A number of leading firms that have established training programs to upgrade the skills of production professionals, technicians, and operators report significant gains in production and increased ability to attract first-rate people to production jobs, but the bulk of U.S. industrial firms have neither the money needed to develop effective programs nor access to instructors competent to teach a broad range of modern manufacturing skills.
Apprenticeship, despite criticism and unfavorable appraisals by academics and public policy analysts, "has stubbornly persisted and actually thrived in certain occupations, industries, localities, and countries," according to a report from the National Center for Research in Vocational Education.5 The report reveals that a rich diversity of apprenticeship practices exists in the United States unbeknownst to many for want of effective means of fostering awareness, dissemination, and replication. Comprehensive final examinations for apprentices, though common in other countries, are rare in U.S. programs, according to the report, and state and federal support for the largely privately sponsored and financed programs is incomplete and uncoordinated. Although some public funding of apprenticeship programs does exist, primarily for curriculum development and related classroom training, industry financing through training trust funds, sometimes jointly administered with unions that have a strong interest in training, is more common.
In addition, a number of institutions and organizations in the public and private sectors, many with overlapping constituencies and missions, provide education and training for manufacturing that covers pretechnical, entry-level, technical, professional, skill upgrading, and continuing education. These agencies employ a variety of means and methods, ranging from the informal (e.g., on-the-job training) to the exotic (e.g., satellite-transmitted professional courses). Training for manufacturing is not standardized across the industry. Students and trainees may encounter full-time faculty or part-time instructors drawn from industry. The experience of these teachers may range from extensive to nonexistent; faculty may lack technical knowledge, and industry instructors may lack teaching skills. Many will be unaware of the availability of models, curricula, guides, and other teaching resources because no central clearinghouse for such materials exists.6
If U.S. economic well-being, quality of life, and national security are to be maintained in the face of a contracting working-age population, those who are capable of working will be required tod training forroduct re-          ,         the
